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A B S T R A C T
Several recent studies have demonstrated a genetical overlap between autism and
schizophrenia. However, at a behavioral level it remains unclearwhich features can validly
distinguish adults with autism from an adult schizophrenia group. To this end, the present
study compared 21 individuals with the autistic disorder and 21 individuals with
schizophrenia in self-reported features of autism and schizophrenia, as measured by the
Autism-Spectrum Quotient (AQ) and the Schizotypal Personality Questionnaire (SPQ).
The schizophrenia group was more likely to report positive symptoms and the adults
with autism were more likely to report impairments in social skill. Overlap was found
between the two groups in negative symptoms, disorganization, attention to detail and
imagination.
Thus, when discriminating between the two disorders, especially social skill and the
presence of positive symptoms are relevant, whereas the presence of negative symptoms
is not indicative.
 2010 Elsevier Ltd. All rights reserved.1. Introduction
Recently, research demonstrated that autism and schizophrenia are genetically linked (Burbach & van der Zwaag, 2009).
Apparently, the two disorders share common genotypical features, therefore phenotypical (cognitive) and endophenotypical
(behavioral) overlap can be expected (Braff, freedman, Schork, & Gottesman, 2007; Happe´ & Frith, 1996). In order to classify
the two disorders correctly in adults and to choose appropriate interventions, it is important to know their precise behavioral
overlap and differences. The present study aims to examine this.
1.1. Autism and schizophrenia
Originally, autism and schizophrenia were thought to be closely linked and the DSM-II made no distinction between
the two disorders (APA, 1968). However, research in the 1970s demonstrated that the two disorders could be reliably
differentiated (Kolvin, 1971; Rutter, 1972). Throughout the years, various differences have been reported between the
two disorders, for example in age of onset, sex distribution, family history and long-term outcome (Konstantareas &
Hewitt, 2001; Tantam, 1991; Watkins, Asarnow, & Tanguary, 1988; Werry, 1992). Furthermore, Volkmar and Cohen
(1991) reported that the prevalence of schizophrenia in an autistic sample is not higher than in the general population,
which at that time conﬁrmed the hypothesis that autism and schizophrenia should be regarded as separate disorders.* Corresponding author. Tel.: +31 0402613900; fax: +31 0402613909.
E-mail address: aa.spek@ggze.nl (A.A. Spek).
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Glick, 1991;Konstantareas&Hewitt, 2001).Currently, thegrowingbodyofgenetic studies inautismandschizophrenia enabled
a more fundamental examination of the overlap and differences between the two disorders. Results indicated that similar
chromosomal rearrangements and several single genes emerge as genetic risks both in autism and schizophrenia (Burbach &
vander Zwaag, 2009; Rapoport, Chavez, Greenstein, Addington, &Gogtay, 2009; Tabares-Seisdedos&Rubenstein, 2009). These
ﬁndingsgave rise to thehypothesis that the twodisordersmayarise fromsimilarneurodevelopmentalvulnerability, oractually
share defects in biological pathways of brain development (Burbach & van der Zwaag, 2009; Rapoport et al., 2009). This
conﬁrms previous ideas that autism and schizophrenia are related (APA, 1968), although the overlap may be smaller than
originally thought. Genotypical overlap between autism and schizophrenia is expected to reﬂect in similarities on
neurocognitive (phenotypic) and behavioral (endophenotypic) levels (Nylander, Lugnegard, & Hallerback, 2008).
1.2. Cognitive and behavioral differences and overlap between autism and schizophrenia
At the cognitive level, research indicated various similarities between autism and schizophrenia. For example,
impairment in theory ofmind (Baron-Cohen, Leslie, & Frith, 1985; Corcoran, 2000; Pilowsky, Yirmia, Arbelle, &Mozes, 2000),
central coherence (Happe´ & Frith, 2006; John & Hemsley, 1992; Uhlhaas & Silverstein, 2005) and executive function (Kerns,
Nuechterlein, Braver, & Barch, 2008; Ozonoff, South, & Provencal, 2005) have been found both in autism and schizophrenia.
However, only cognitive ﬂexibility and theory of mind have been actually compared between the two groups. Individuals
with autism appeared more impaired in cognitive ﬂexibility (Schneider & Asarnow, 1987), for theory of mind, results are
mixed,whereas childrenwith autismwere foundmore impaired than childrenwith schizophrenia (Pilowsky et al., 2000), no
differences have been reported for adult groups (Craig, Hatton, Craig, & Bentall, 2004). In other cognitive areas, the two
groups have not yet been compared.
At the behavioral level, research showed which features that are associated with negative symptoms, as described in
schizophrenia, are also present in autism (Dykens et al., 1991; Konstantareas & Hewitt, 2001; Petty, Ornitz, Michelman, &
Zimmerman, 1984; Sheitman, Bodﬁsh, & Carmel, 2004). Furthermore, behavioral differences between the two groups have
been reported in face orientation and recognition (Bo¨lte, Rudolf, & Poustka, 2002; Sasson et al., 2007). Individuals with
autism performed poorer in face orientation and recognition tasks compared to individuals with schizophrenia. No studies
were found in which other behavioral characteristics were compared between the two disorders. For this reason, the precise
behavioral overlap and differences between the two disorders are still not clear.
Furthermore, the abovementioned studies regarding behavioral differences and overlap between autismand schizophrenia
were predominantly executed in children or adolescents. To our knowledge, only three studies addressed adolescent or adult
groups. In two of these studies, the average full scale IQ of themajority of the participants was below 80, which indicates mild
intellectual impairment(Bo¨lteetal., 2002;Konstantareas&Hewitt, 2001).Onestudyexaminedadultswithaverage intelligence
(Sasson et al., 2007). However, this study encompassed small research groups, with 10 individuals each. Moreover, the aim of
this particular studywas limited to face orientation and recognition in the twogroups. Therefore, there is only little knowledge
aboutwhich behavioral features can validly differentiate between high functioning adultswith autism and schizophrenia. It is
important to be aware of the behavioral overlap and differences between the two disorders for different reasons. Firstly, it
increases the fundamentalknowledgeabout the twodisordersandhowtheymayberelated. Secondly, an increaseofknowledge
in this area can help clinicians to distinguish between the two disorders in adults, which facilitates the diagnostic process in
these chronical psychiatric disorders and which enables recommending appropriate treatment and guidance.
Therefore, the present study aims to examine behavioral differences and overlap in high functioning adults with autism
and schizophrenia. Furthermore, the relationship between behavioral characteristics of autism and schizophrenia will be
investigated.
2. Method
2.1. Procedure
The participants of autism and the schizophrenia groups were recruited from GGZ (mental health institution) in
Eindhoven and in Oss and the study was approved by the regional Ethics Committees of both centers. The individuals were
randomly selected from a larger group of patients in treatment programs for autism or schizophrenia. Participants with
genetic conditions or relevant neurodevelopmental conditions other than schizophrenia or autism (e.g. ADHD, Tourette
syndrome) were excluded, as were participants who were institutionalized. Only men who ranged in age from 18 to 65 and
who met the inclusion criteria were asked to participate. In total, 42 participants agreed to take part and signed informed
consent forms prior to their inclusion in the present study. The group comprised 21 adults with autism and 21 adults with
schizophrenia. Participants were only included when the Verbal Comprehension score of theWAIS-III (Wechsler, 1997) was
at least 80 in order to ensure adequate understanding and interpretation of the items in the questionnaires. The lowest
Verbal Comprehension score in the participant groups was 84.
To examine whether characteristics of autism or schizophrenia are present in the participants, the Autism-Spectrum
Quotient (AQ) and the Schizotypal Personality Questionnaire (SPQ) have been used. Although the use of self-reports is
controversial in individuals with autism, research has shown that adults with average verbal ability and a relatively high
level of functioning are to a certain degree able to describe their strengths andweaknesses adequately (Happe´, 1991; Frith &Please cite this article in press as: Spek, A. A., & Wouters, S. G. M. Autism and schizophrenia in high functioning adults:
Behavioral differences and overlap. Research in Autism Spectrum Disorders (2010), doi:10.1016/j.rasd.2010.01.009
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high. 90.4% of the individualswith autism have ﬁnished amiddle or high level of education (see Table 1). Therefore adequate
insight might be expected.
In schizophrenia, insight into the symptoms of the disorders has also been questioned (for an overview, see Osatuke,
Ciesla, Kasckow, Zisook, & Mohamed, 2008). However, research also pointed out that insight into the disorder is positively
related to consent and compliance to treatment (Capdevielle et al., 2009; Lincoln, Lu¨llmann, & Rief, 2007) and to the absence
of substance abuse (Kamali et al., 2001). Therefore, we only included participants in the schizophrenia group if they had high
treatment compliance and we warranted that there was no substance abuse in the participants.
2.2. Assessment of disorders
The diagnosis in autism group was established preliminary through evaluation of history and current symptomatology.
To gather developmental information, parents or an older brother or sister were interviewed using the Dutch version of
autism Diagnostic Interview, revised version (ADI-R, Lord, Rutter, & Le Couteur, 1994). The ADI-R was administered by
psychologists who were ofﬁcially trained in the administration and scoring of this instrument. The ADI-R yields excellent
reliability and validity when used by trained examiners (Lord et al., 1994). To gather information of current
symptomatology, a semi-structured interview was administrated. This interview assessed the DSM-IV-TR criteria of autism
by asking the participant standard questions (APA, 2000). Only those participants who met the DSM-IV-TR criteria of the
autistic disorder were included in the present study.
The diagnoses of the participants with Schizophrenia were established preliminary to the present study, by psychiatric
assessment following standard protocols. To verify and conﬁrm the diagnoses, the Structured Clinical Interview Schedule for
the DSM-IV has been examined (SCID-I/P; First, Spitzer, Gibbon, &Williams, 1997). The reliability of the SCID-I in diagnosing
speciﬁcally schizophrenia is high (Skre, Onstad, Torgersen, & Kringlen, 1991). Based on SCID-I criteria, all participants met
criteria for schizophrenia, paranoid type.
2.3. Assessment of symptoms of autism and schizophrenia
2.3.1. Autism-Spectrum Quotient (AQ)
The AQ is a 50 item self-administered questionnaire that assesses the degree to which an adult has features of the core
autistic phenotype (Baron-Cohen, Weelwright, Skinner, Martin, & Clubley, 2001). The ﬁve subscales of the AQ assess the
following areas: Social skill, Attention switching, Attention to detail, Communication and Imagination.
The internal consistency and test–retest reliability are satisfactory (Hoekstra, Bartels, Cath, & Boomsma, 2008). In the
present study, a Dutch translation of the AQ has been used (Ponnet, Roeyers, Buysse, De Clerck, & Van der Heyden, 2004). The
internal consistency for the two groups in the present study is high for autism group (standardized Crohnbach’s a = .89) and
sufﬁcient for the schizophrenia group (standardized Crohnbach’s a = .73).
2.3.2. Schizotypal Personality Questionnaire
The SPQ is a self-report questionnaire thatmeasures the presence and severity of positive symptoms, negative symptoms
and symptoms of disorganization, as they appear in individuals with a Schizotypal Personality (Raine, 1991). Research
demonstrated that the SPQ is a valid and reliable instrument to examine similar symptoms in individualswith schizophrenia
(Vollema & Hoijtink, 2000). The SPQ comprises 74 items and has been translated and standardized in Dutch for both a
schizotypal and a schizophrenia group (Vollema &Hoijtink, 2000). The internal consistency for the autism group (Cronbach’s
a = .93) and the schizophrenia group (Cronbach’s a = .88) is high.
2.4. Matching procedure
The twogroupswerematched according to age, level of education andVerbal Comprehension asmeasured by theWAIS-
III factor scale ‘Verbal Comprehension Index’ (VCI). The subject characteristics for the two groups are presented in Table 1.
T-tests showed that the two groups did not differ in VCI andmean age, a Kolmogorov–Smirnov test revealed no signiﬁcant
differences in level of education between the two groups.Table 1
Matching variables.
Autism Schizophrenia Statistic p-Value
Mean age 44.1 (11.7) 40.9 (8.1) t(40) = 1.04 p = .306
VCIa 110.5 (13.6) 107.2 (11.4) t(40) = 0.85 p = .400
Level of education Z = 1.080 p = .194
Low 2 (9.5%) 7 (33.3%)
Middle 7 (33.3%) 4 (19.0%)
High 12 (57.1%) 10 (46.6%)
a Verbal Comprehension Index, measured by the WAIS-III.
Please cite this article in press as: Spek, A. A., & Wouters, S. G. M. Autism and schizophrenia in high functioning adults:
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Table 2
Means and standard deviations for Autism-Spectrum Quotient.
Autism Schizophrenia p-Value
Social skill 30.1 (4.5) 23.6 (4.9) .000
Attention switching 28.4 (4.8) 24.5 (4.0) .007
Attention to detail 24.5 (5.3) 22.9 (4.4) .289
Communication 25.2 (4.3) 20.7 (3.3) .000
Imagination 25.3 (4.5) 24.0 (3.9) .314
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3.1. Differences in the AQ subscales
The mean scores and standard deviations of the AQ for the two groups are presented in Table 2.
To test the hypotheses of differences in the AQ subscales between the two groups, a multivariate analysis of variance
(MANOVA) was performed. The diagnosis was used as the independent variable and the AQ subscales as the dependent
variables. The assumptions of univariate normality were met for each dependent variable, and the assumption of equality of
variances between the groups were met.
Signiﬁcantly higher scores in autism group in comparison with the schizophrenia groups were found the Social skill
subscale (F(1, 40) = 20.005, p< .01, partial eta squared = .33), the Attention switching subscale (F(1, 40) = 8.229, p< .001,
partial eta squared = .17) and the Communication subscale (F(1, 40) = 14.720, p< .001, partial eta squared = .27). The
effect sizes of each of the three variables can be described as large (Cohen, 1988). For the subscales Attention to detail
(F(1, 40) = 1.155, p = .289) and Imagination (F(1, 40) = 1.038, p = .314), no signiﬁcant differences between the groups were
found.
3.2. Differences in the SPQ subscales
The mean scores and standard deviations of the SPQ subscales for the autism group and the schizophrenia group are
presented in Table 3.
To examine whether differences are present in the three subscales of the SPQ, multivariate analysis of variance was
performed with the diagnosis as the independent variable and the SPQ subscales as the dependent variables. The
analyses showed that the assumptions of homogeneity and equality of variance were met. Wilks’ Lambda was used to
measure group differences. For the subscale Positive schizotypy, the individuals with schizophrenia reached
signiﬁcantly higher scores compared to the participants with autism (F(1, 40) = 6.314, p< .05, partial eta squared = .14),
with an effect size that can be interpreted as large (Cohen, 1988). The analyses revealed no differences between the two
groups in the subscale Negative schizotypy (F(1, 40) = 3.104, p = .086) and Disorganization schizotypy (F(1, 40) = .066,
p = .799).
3.3. The association between the AQ and the SPQ subscales
To examine the relationship between the AQ and SPQ subscales for autism and schizophrenia, Pearson product-moment
correlation coefﬁcients were calculated for each group. Preliminary analyses showed that assumptions of normality,
linearity and homoscedasticity were met. Only medium or high correlations that reached signiﬁcance will be described.
Table 4 shows the correlation matrix for these results.
For the schizophrenia group, strong correlations were found between the SPQ subscale Negative symptoms and two AQ
subscales, namely the AQ subscale Social skill (r = .74, p< .001) and Communication (r = .66, p = .001). A medium-sized
negative correlation was found between the SPQ subscale Negative symptoms and the AQ subscale Attention to detail
(r =.47, p = .030).
No signiﬁcant correlations were found between the SPQ subscale Positive schizotypy and the AQ subscales. For the SPQ
subscale Disorganization, a strong correlation was found with the AQ subscale Social skill (r = .56, p = .008) and medium-
sized correlations with Disorganization schizotypy and the AQ subscales Attention switching (r = .48, p = .029) and
Communication (r = .46, p = .036) appeared.Table 3
Means and standard deviations for the Schizotypal Personality Questionnaire.
Autism Schizophrenia p-Value
Negative schizotypy 23.4 (8.7) 18.9 (7.9) .086
Positive schizotypy 10.3 (8.0) 16.1 (6.8) .016
Disorganization schizotypy 7.8 (4.9) 7.4 (4.7) .799
Please cite this article in press as: Spek, A. A., & Wouters, S. G. M. Autism and schizophrenia in high functioning adults:
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Table 4
Correlation coefﬁcients.
Negative schizotypy Positive schizotypy Disorganization
Autism
1. AQ Social skill .462* .008 .095
2. AQ Attention switching .437* .198 .430
3. AQ Attention to detail .283 .267 .030
4. AQ Communication .465* .105 .285
5. AQ Imagination .232 .049 .164
Schizophrenia
1. AQ Social skill .743** .161 .563**
2. AQ Attention switching .404 .253 .477*
3. AQ Attention to detail .474* .072 .295
4. AQ Communication .666** .161 .461*
5. AQ Imagination .343 .153 .010
* p< .05.
** p< .01.
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symptoms and Disorganization. Medium correlations appeared between the SPQ subscale Negative symptoms and
the AQ subscales Social skill (r = .46, p = .035), Attention switching (r = .437, p = .048) and Communication (r = .465,
p = .034).
3.4. The ability of the questionnaires to predict whether a diagnosis is present
Hierarchical (backward) multiple regression was used to assess the ability of the subscales for which the two groups
differed signiﬁcantly to predict the diagnosis (Social skill, Attention switching, Communication and Positive schizotypy).
Preliminary analyses showed that the assumption of normality, lineairity, multicollinearity and homoscedasticity weremet.
The results of the multiple regression analysis are presented in Table 5.
The total variance explained by the model as a whole was 43.3% (F(4, 1.136) = 7.056, p< .001). The total variance
explained by the ﬁnal model (as a result of backward analyses) was 41.4% (F(2, 2.176) = 13.799, p< .01). This ﬁnal model
contained the subscales Social skill (which individually explained 28% of the variance) and Positive schizotypy (which
individually explained 8% of the variance). We further examined the sensitivity of the Social skill scale and the Positive
schizotypy scale inmaking a correct group classiﬁcation by calculating two Receiver Operating Characteristic analyses (ROC-
analysis; Fawcett, 2006). The ROC curves are illustrated in Figs. 1 and 2.
In the ROC-analysis for the Social Skill subscale of the AQ, the area under the curve was .838, which means that in almost
84% of all possible pairs of subjects in which one has autism and the other schizophrenia, this model will assign a higher
probability to the subject with autism.
In the second ROC-analysis for the subscale Positive schizotypy of the SPQ, the area under the curve is .737, whichmeans
that in almost 74% of all possible pairs of subjects inwhich one has autism and the other schizophrenia, thismodelwill assign
a higher probability to the subject with schizophrenia.Table 5
Summary of multiple regression analysis (backward) for variables predicting diagnosis (N = 42).
Variable B SE B b p
Model 1
Social skill (AQ) .03 .02 .36 .086
Attention switching (AQ) .01 .02 .07 .730
Communication (AQ) .02 .03 .17 .438
Positive symptoms (SPQ) .02 .01 .30 .023*
Model 2
Social skill (AQ) .03 .02 .39 .058
Communication (AQ) .02 .02 .20 .301
Positive symptoms (SPQ) .02 .01 .29 .023*
Model 3
Social skill (AQ) .05 .01 .53 .000**
Positive symptoms (SPQ) .02 .01 .29 .026*
Note: R2 = .43 for Model 1; DR2 =.002 for Model 2; DR2 =.02 for Model 3.
* p< .05, two-tailed.
** p< .01, two-tailed.
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Fig. 1. Roc curve Social skill subscale in autism.
Fig. 2. Roc curve Positive schizotypy subscale in schizophrenia.
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In the present study, we assessed differences and overlap in autism and schizophrenia. The results showed that the
autism group reported more problems in Social skill, Attention switching and Communication compared to the individuals
with schizophrenia. Furthermore, the individuals with schizophrenia reported more characteristics of Positive schizotypy
compared to the autism group. However, of these four subscales, only Social skill (as measured by the AQ) and PositivePlease cite this article in press as: Spek, A. A., & Wouters, S. G. M. Autism and schizophrenia in high functioning adults:
Behavioral differences and overlap. Research in Autism Spectrum Disorders (2010), doi:10.1016/j.rasd.2010.01.009
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subscale weremost important for predicting the presence of autism and Positive schizotypy results weremost predictive for
the presence of schizophrenia. The larger impairment in social skill for the autism group is in line with previous ﬁndings in
face orientation and recognition (Bo¨lte and Poustka, 2003; Sasson et al., 2007). Furthermore, our results have a broader
scope, suggesting overall poorer social skill and social behavior in adults with autism. This is in accordance with the notion
that in autism, impairment in this area is regarded a primary deﬁcit (Carter, Davis, Klin, & Volkmar, 2005), while in
schizophrenia this is still unclear (Bru¨ne, 2005). However, in schizophrenia most evidence points to a strong relationship
between acute psychosis and theory of mind impairment. In ‘remitted’ patients, theory of mind impairment appeared
reduced or in some cases even absent (Bora, Yucal, & Pantelis, 2009).
The differences in the SPQ subscale Positive schizotypy between the two groups are generally in line with previous
ﬁndings of Volkmar and Cohen (1991), who indicated that the prevalence of schizophrenia was similar in individuals with
autism compared to the general population. Moreover, no correlation was found between the subscale Positive schizotypy
and the AQ subscales. This gives rise to the hypothesis that the presence of autistic features does not increase the risk of
developing positive symptoms as are characteristic of schizophrenia.
Our results further showed that the individuals with autism reported more negative symptoms compared to the
schizophrenia group, although this difference was not signiﬁcant.
An overlap in negative symptoms between the two disorders has been reported previously (Dykens et al., 1991;
Konstantareas & Hewitt, 2001; Petty et al., 1984; Sheitman et al., 2004). Apparently, autism and schizophrenia in adults
cannot be distinguished based on the presence or absence of negative symptoms. In the two disorder groups, the negative
symptoms were related to impairment in social skills and communication as measured by the AQ, which replicates earlier
ﬁndings (Tordjman, 2008). This may indicate that the overlap in negative symptoms between autism and schizophrenia is
due to similarities in social and communicational features. Interestingly, in the autism group the negative symptoms were
also related to attention switching, while in the adults with schizophrenia, an inversed relation with attention to detail was
found. This raises the possibility that performance in the subscale Negative schizotypymay reﬂect slightly different features
in the two disorder groups. In individuals with schizophrenia, negative symptoms co-occur with relatively little attention to
details, while in the adult autism group negative symptoms are even slightly positively related to a detailed information
processing style. In autismwithdrawal from the (social) environment, as characteristic for negative symptoms, can co-occur
with an increased attention to detail in the environment, while this is not the case in schizophrenia. This is consistent with
two of the three cognitive frameworks of autism, namely those that describe impaired theory ofmind and enhanced detailed
information processing.
In the present study, no group differences were found for the Disorganization subscale of the SPQ, which encompasses
odd speech and odd or eccentric behavior. This suggests that individuals with autism also recognize these features. From this
perspective, the presence of symptoms of Disorganization can be indicative for both schizophrenia and autism. In the autism
group, performance in the Disorganization subscale was not related to any of the AQ subscales, whereas relationships with
the Communication and the Social skill subscales might have been expected. This may be due to differences in the speciﬁc
content of the items. Whereas the Disorganization items of the SPQ are mainly focussed on the oddity of speech and
behavior, the emphasis in the AQ Communication items has been put on initiating andmaintaining a conversation, as well as
understanding non-verbal communication. For the schizophrenia group, these two communicational problems appear
related, as opposed to the individuals with the autistic disorder. Similarly, whereas the SPQ Disorganization subscale refers
to odd and eccentric behavior, the Social skill items in the AQ seem more centered around enjoying and seeking social
situations.
The AQ results showed no differences in self-perceived detailed information processing between the autism and
schizophrenia groups. This ﬁnding is not surprising, since a detailed information processing style, as characteristic for
autism (Frith, 2003; Happe´ & Frith, 2006) has also been proposed for schizophrenia (John & Hemsley, 1992; Johnston,
Lowery, Kohler, & Turetsky, 2005; Uhlhaas & Silverstein, 2005). Furthermore, similarities were found in the AQ subscale
Imagination. This ﬁndings may be somewhat surprising, since imagination is thought to be limited in individuals with
autism, while over-developed in schizophrenia (Crespi & Badcock, 2008). However, in the AQ subscale most items refer to
‘active and purposeful’ imagination, like: ‘I ﬁnd it difﬁcult to imaginewhat it would be like to be someone else’. Despite the
over-developed imagination in schizophrenia, active control in this respect has been found limited (Bre´bion, Ohlsen,
Pilowsky, & David, 2008).
Concluding, only self-reported positive symptoms and social skill can validly distinguish between adults with autism and
schizophrenia. Thus, when discriminating between the autistic disorder and schizophrenia, these subscales of the SPQ and
the AQ can provide useful information. Overlap was found between the two disorders in negative symptoms,
disorganization, detailed information processing and imagination. These ﬁndings may give further direction to future
studies that investigate genetic overlap between autism and schizophrenia.
4.1. Limitations
The present study used two self-report questionnaires. Although the two disorder groups were carefully selected on
level of education and the absence of substance abuse, deﬁciencies in insight may have inﬂuenced the performance in
the two questionnaires.Please cite this article in press as: Spek, A. A., & Wouters, S. G. M. Autism and schizophrenia in high functioning adults:
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conclusions. Therefore, replication with larger samples is required in order to draw ﬁnal conclusions.
Another limitation of the present study concerns the generalizability of the results. The individuals with schizophrenia
were all of the paranoid subtype and in the autism group we only included individuals with the autistic disorder. Therefore,
our ﬁndings cannot be generalized to other subtypes within the schizophrenia and autism spectrum. In general, the results
are limited to male adult groups with a relatively high level of functioning.
Acknowledgements
We are grateful to all individuals who participated in this study. We would like to thank V. Thewissen of the Open
Universiteit Nederland and S.J. Roza, M.D., J.E. Oerlemans, I. Ballering and other colleagues of GGZ Eindhoven and GGZ Oost-
Brabant for making this study possible.
References
American Psychiatric Association. (1968). Diagnostic and Statistical Manual of Mental Disorders (DSM II), 2nd edition. Washington, DC: American Psychiatric
Association.
American Psychiatric Association. (2000). Diagnostic and Statistical Manual of Mental Disorders: Text revision (DSM IV-TR), 4th edition. Washington, DC: American
Psychiatric Association.
Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic child have a theory of mind? Cognition, 21, 37–46.
Baron-Cohen, S., Weelwright, S., Skinner, R., Martin, J., & Clubley, E. (2001). Autism-Spectrum Quotient (AQ): Evidence from Asperger syndrome/high functioning
autism, males and females, scientists and mathematicians. Journal of Autism and Developmental Disorders, 31, 5–17.
Bo¨lte, S., Rudolf, L., & Poustka, F. (2002). The cognitive structure of higher functioning autism and schizophrenia: A comparative study. Comprehensive Psychiatry,
43, 325–330.
Bora, E., Yucal, M., & Pantelis, C. (2009). Theory of mind impairment in schizophrenia: Meta-analysis. Schizophrenia Research, 109, 1–9.
Braff, D. L., freedman, R., Schork, N. J., & Gottesman, I. I. (2007). Deconstructing schizophrenia: An overview of the use of endophenotypes in order to understand a
complex disorder. Schizophrenia Bulletin, 33, 21–32.
Bre´bion, G., Ohlsen, R. I., Pilowsky, L. S., & David, A. S. (2008). Visual hallucinations in schizophrenia: Confusion between imagination and perception.
Neuropsychology, 22, 383–389.
Bru¨ne, M. (2005). ‘‘Theory of mind’’ in schizophrenia: A review of the literature. Schizophrenia Bulletin, 1, 21–42.
Burbach, J. P. H., & van der Zwaag, B. (2009). Contact in genetics of autism and schizophrenia. Trends in Neurosciences, 32, 69–72.
Capdevielle, D., Raffard, S., Bayard, S., Garcia, F., Baciu, O., Bouzigues, I., et al. (2009). Competence to consent and insight in schizophrenia: Is there an association?
A pilot study. Schizophrenia Research, 108, 272–279.
Carter, A. S., Davis, N. O., Klin, A., & Volkmar, F. R. (2005). Social development in autism. In F. R. Volkmar, R. Paul, A. Klin, & D. Cohen (Eds.), Handbook of autism and
pervasive developmental disorders (pp. 312–334). New Jersey: John Wiley & Sons.
Cohen, J. (1988). Statistical power analysis for the behavioural sciences. Hillsdale, NJ: Erlbaum.
Corcoran, R. (2000). Theory of mind in other clinical conditions: Is a selective ‘theory of mind’ deﬁcit exclusive to autism? In S. Baron-Cohen, H. Tager-Flusberg, &
D. J. Cohen (Eds.), Understanding other minds (2nd ed., pp. 391–421). Oxford, UK: Oxford University Press.
Craig, J. S., Hatton, C., Craig, F. B., & Bentall, R. P. (2004). Persecutory beliefs, attributions and theory of mind: Comparison of patients with paranoid delusions,
Asperger’s syndrome and healthy controls. Schizophrenia Research, 69, 29–33.
Crespi, B., & Badcock, C. (2008). Psychosis and autism as diametrical disorders of the social brain. Behavioral and Brain Sciences, 31, 241–320.
Dykens, E., Volkmar, F., & Glick, M. (1991). Thought disorder in high-functioning autistic adults. Journal of Autism and Developmental Disorders, 21, 291–301.
Fawcett, T. (2006). An introduction to ROC analysis. Pattern Recognition Letters, 27, 861–874.
First, M. B., Spitzer, R. L., Gibbon, M., & Williams, J. B. W. (1997). Structured clinical interview for DSM-IV for Axis I disorders: Clinical version. Washington, DC:
American Psychiatric Press.
Frith, U. (2003). Autism. Explaining the Enigma. Oxford: Blackwell Publishing.
Frith, U., & Happe´, F. (1999). Theory of mind and self-consciousness: What is it like to be autistic? Mind and Language, 14, 1–22.
Happe´, F. (1991). The autobiographical writings of three Asperger syndrome adults: Problems of interpretation and implications for theory. In U. Frith (Ed.), Autism
and Asperger syndrome. New York: Cambridge University Press.
Happe´, F., & Frith, U. (1996). The neuropsychology of autism. Brain, 119(4), 1377–1400.
Happe´, F., & Frith, U. (2006). Theweak central coherence account: Detail-focused cognitive style in autism spectrumdisorders. Journal of Autism and Developmental
Disorders, 36, 5–25.
Hoekstra, R. A., Bartels, M., Cath, D. C., & Boomsma, D. I. (2008). Factor structure, reliability and criterion validity of autism-Spectrum Quotient (AQ): A study in
Dutch population and patient groups. Journal of Autism and Developmental Disorders, 38, 1555–1566.
John, C. H., & Hemsley, D. R. (1992). Gestalt perception in schizophrenia. European Archives of Psychiatry and Clinical Neuroscience, 241, 215–221.
Johnston, S. C., Lowery, N., Kohler, C., & Turetsky, B. I. (2005). Global-local visual processing in schizophrenia: Evidence for an early visual processing deﬁcit.
Biological Psychiatry, 58, 937–946.
Kamali, M., Kelly, L., Gervin,M., Browne, S., Larkin, C., & O’Callaghan, E. (2001). Insight and comorbid substancemisuse andmedication compliance among patients
with schizophrenia. Psychopharmacology, 52, 161–166.
Kerns, J. G., Nuechterlein, K. H., Braver, T. S., & Barch, D. M. (2008). Executive functioning component mechanisms and schizophrenia. Biological Psychiatry, 64(1),
26–33.
Kolvin, I. (1971). Studies in the childhood psychoses. Diagnostic criteria and classiﬁcation. British Journal of Psychiatry, 118, 381–384.
Konstantareas, M. M., & Hewitt, T. (2001). Autistic disorder and schizophrenia: Diagnostic overlaps. Journal of Autism and Developmental Disorders, 31, 19–
28.
Lincoln, T. M., Lu¨llmann, E., & Rief, W. (2007). Correlates and long-term consequences of poor insight in patients with schizophrenia. A systematic review.
Schizophrenia Bulletin, 33, 1324–1342.
Lord, C., Rutter, M., & Le Couteur, A. (1994). Autism diagnostic interview-revised: A revised version of a diagnostic interview for caregivers of individuals with
possible pervasive developmental disorders. Journal of Autism and Developmental Disorders, 24, 659–685.
Nylander, L., Lugnegard, T., & Hallerback, M. U. (2008). Autism spectrum disorders and schizophrenia spectrum disorders in adults: Is there a connection? A
literature review and some suggestions for future clinical research. Clinical Neuropsychiatry: Journal of Treatment Evaluation, 5, 43–54.
Osatuke, K., Ciesla, J., Kasckow, J. W., Zisook, S., & Mohamed, S. (2008). Insight in schizophrenia: A review of etiological models and supporting research.
Comprehensive Psychiatry, 49, 70–77.
Ozonoff, S., South, M., & Provencal, S. (2005). Executive functions. In F. R. Volkmar, P. Rhea, A. Klin, & D. Cohen (Eds.), Handbook of autism and pervasive
developmental disorders (pp. 606–627). New Jersey: John Wiley & Sons.Please cite this article in press as: Spek, A. A., & Wouters, S. G. M. Autism and schizophrenia in high functioning adults:
Behavioral differences and overlap. Research in Autism Spectrum Disorders (2010), doi:10.1016/j.rasd.2010.01.009
A.A. Spek, S.G.M. Wouters / Research in Autism Spectrum Disorders xxx (2010) xxx–xxx 9
G Model
RASD-254; No of Pages 9Petty, L. K., Ornitz, E. M., Michelman, J. D., & Zimmerman, E. G. (1984). Autistic children who later become schizophrenic. Archives of General Psychiatry, 41, 129–
135.
Pilowsky, T., Yirmia, N., Arbelle, S., & Mozes, T. (2000). Theory of mind abilities of children with schizophrenia, children with autism and normally developing
children. Schizophrenia Research, 42, 145–155.
Ponnet, K. S., Roeyers, H., Buysse, A., De Clerck, A., & Van der Heyden, E. (2004). Advanced mind-reading in adults with Asperger syndrome. Autism, 8, 249–266.
Raine, A. (1991). The SPQ: A scale for the assessment of schizotypal personality based on DSM-III-R criteria. Schizophrenia Bulletin, 17, 555–564.
Rapoport, J., Chavez, A., Greenstein, D., Addington, A., & Gogtay, N. (2009). The autistic disorder spectrum disorders and childhood-onset schizophrenia: Clinical
and biological contributions to a relation revisited. Journal of the American Academy of Child & Adolescent Psychiatry, 48, 10–17.
Rutter, M. (1972). Childhood schizophrenia reconsidered. Journal of Autism and Child Schizophrenia, 2, 315–337.
Sasson, N., Tsuchiya, N., Hurley, R., Couture, S. M., Penn, D. L., Adolphs, R., et al. (2007). Orienting to social stimuli differentiates social cognitive impairment in
autism and schizophrenia. Neuropsychologia, 45, 2580–2588.
Schneider, S. G., & Asarnow, R. F. (1987). A comparison of cognitive/neuropsychological impairments of nonretarded autistic and schizophrenic children. Journal of
Abnormal Child Psychology, 15, 29–45.
Sheitman, B. B., Bodﬁsh, J. W., & Carmel, H. (2004). Are the negative symptoms of schizophrenia consistent with an autistic spectrum illness? Schizophrenia
Research, 69, 119–120.
Skre, I., Onstad, R., Torgersen, S., & Kringlen, E. (1991). High interrater reliability for the Structured Clinical Interview for DSM-III Axis I (SCID-I). Acta Psychiatrica
Scandinavica, 84, 167–173.
Spek, A. A., Scholte, E. M., Van Berckelaer-Onnes, I. A. (in press). Theory of mind in adults with autism and Asperger syndrome [Epub ahead of print].
Tabares-Seisdedos, R., & Rubenstein, J. L. R. (2009). Chromosome 8p as a potential hub for developmental neuropsychiatric disorders: Implications for
schizophrenia, autism and cancer. Molecular Psychiatry, 14, 563–589.
Tantam, D. (1991). Asperger’s syndrome in adulthood. In E. Frith (Ed.), Autism and Asperger syndrome (pp. 214–221). Cambridge, UK: Cambridge University Press.
Tordjman, S. (2008). Reunifying autism and early-onset schizophrenia in terms of social communication disorders. Behavioral and Brain Sciences, 31, 278–279.
Uhlhaas, P. J., & Silverstein, S. M. (2005). Perceptual organization in schizophrenia spectrum disorders: Emperical research and theoretical implications.
Psychological Bulletin, 131, 618–632.
Volkmar, F. R., & Cohen, D. J. (1991). Comorbid association of autism and schizophrenia. American Journal of Psychiatry, 148, 1705–1707.
Vollema, M. G., & Hoijtink, H. (2000). The multidimensionality of self-report schizotypy in a psychiatric population: An analysis Using multidimensional Rasch
models. Schizophrenia Bulletin, 26, 565–575.
Watkins, J., Asarnow, R. F., & Tanguary, P. (1988). Symptom development in childhood onset schizophrenia. Journal of Child Psychology and Psychiatry, 29, 865–878.
Wechsler, D. (1997). WAIS-III administration and scoring manual. San Antonio, TX: The Psychological Corporation.
Werry, J. S. (1992). Child and adolescent (early onset) schizophrenia: A review in the light of DSM-III-R. Journal of Autism and Developmental Disorders, 22, 601–624.Please cite this article in press as: Spek, A. A., & Wouters, S. G. M. Autism and schizophrenia in high functioning adults:
Behavioral differences and overlap. Research in Autism Spectrum Disorders (2010), doi:10.1016/j.rasd.2010.01.009
